The Role of Law, Science, and the Public Process: Practical Lessons from Lake Champlain (USA and Canada) and Lake Ohrid (Macedonia and Albania) by Watzin, Mary C.
Global Business & Development Law Journal
Volume 19
Issue 1 Symposium Transboundary Freshwater




The Role of Law, Science, and the Public Process:
Practical Lessons from Lake Champlain (USA and
Canada) and Lake Ohrid (Macedonia and
Albania)
Mary C. Watzin
University of Vermont, Burlington, VT, 05401
Follow this and additional works at: https://scholarlycommons.pacific.edu/globe
Part of the International Law Commons
This Symposium is brought to you for free and open access by the Journals and Law Reviews at Scholarly Commons. It has been accepted for inclusion
in Global Business & Development Law Journal by an authorized editor of Scholarly Commons. For more information, please contact
mgibney@pacific.edu.
Recommended Citation
Mary C. Watzin, The Role of Law, Science, and the Public Process: Practical Lessons from Lake Champlain (USA and Canada) and Lake
Ohrid (Macedonia and Albania), 19 Pac. McGeorge Global Bus. & Dev. L.J. 241 (2006).
Available at: https://scholarlycommons.pacific.edu/globe/vol19/iss1/15
The Role of Law, Science, and the Public Process: Practical
Lessons from Lake Champlain (USA and Canada) and
Lake Ohrid (Macedonia and Albania)
Mary C. Watzin*
I. INTRODUCTION
Strong laws can foster good collaboration, but effective partnership also
depends on informal relationships and common understanding of problems.
Successful integrated water resources management must be based on a
comprehensive scientific database. However, science can both facilitate and
inhibit effective communications between governments. No formal treaties exist
to support joint management of Lake Champlain in the United States and
Canada. However, joint data collection and a common acceptance of the science
have resulted in a Memorandum of Understanding between state and provincial
governments, and a collaborative approach to restoring water quality in the lake.
On Lake Ohrid in Macedonia and Albania, weak international laws have
inhibited effective joint management. Over the last decade, two separate
governance structures emerged with different foci: a binational management
board primarily focused on the lake, and a trinational national park network
focused on the upper watershed. Although a recent, first-ever joint assessment of
the lake has been published, differences among the scientific community have
not supported an ecosystem management approach. In 2004, an international
treaty was signed establishing a joint management committee for the entire Lake
Ohrid watershed, and empowering it with specific authorities. Once this treaty is
implemented, there is great hope that this management committee can transcend
historic differences and bring the local stakeholders together.
In this article, I examine the role of science and the law in these two
transboundary lake and watershed management programs, located in very
different places with very different circumstances. I begin by reviewing the
formal and informal arrangements for management of each lake. I then give
examples of how this structure has supported, or not supported, progress on the
major water quality issues in each watershed, and how the interplay between
science and decisionmaking has affected outcomes. I conclude with some lessons
learned about the essential elements of an adaptive institutional structure that can
address the complex ecological and social problems in transboundary watersheds.
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II. LAKE CHAMPLAIN
Lake Champlain is a large transboundary lake shared by the United States
and Canada (Figure 1). It was formed at the end of the last Great Ice Age: 10,000
to 12,000 years ago. Not long after the glaciers retreated, Native Americans
settled in the fertile valleys around the lake and hunted, fished, and later farmed
along its shoreline. In 1609, explorer Samuel de Champlain sailed into the lake,
and European settlement soon followed. The lake and adjacent communities were
sites of many important battles during the French and Indian War, the American
Revolution, and the War of 1812.
The lake itself is 193 kilometers long and narrow, only about 19 kilometers
at its widest point, near Burlington, Vermont. At its deepest point, the lake is
over 120 meters deep, but the average depth is about 19.5 meters. The Lake
Champlain watershed covers 21,325 kin2: about 56% of this area lies in state of
Vermont, 37% in th& state of New York, and 7% in the province of Quebec
(Figure 1).
The lake is unique in that it contains five distinct segments with varying
physical and chemical characteristics, and water quality. Only one of these
segments, Missisquoi Bay, is divided by the international border. This segment is
shallow, and drains south into the United States. The adjacent Main Lake
segment holds 80% of the lake's water, and drains north through the Richelieu
River in Quebec. This river continues to the north, and eventually discharges into
the St. Lawrence River system.
Figure 1. The Lake Champlain
Basin in the US and Canada
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Like many large lakes throughout the world, Lake Champlain suffers from
increasing eutrophication, bacterial and toxic contamination in some locations,
and the proliferation of exotic and nuisance species. Water quality is poorest in
Missisquoi Bay, which suffers from very high phosphorus concentrations; and in
the last four years, toxic cyanobacteria blooms begin in mid-July and last through
September.
A. Management Structure
The oldest formal structure with authority in the region is the International
Joint Commission ("IJC"), formed by the Boundary Waters Treaty between the
United States and Canada in 1909. The IJC coordinates activities related to all
boundary waters, but its primary focus has been the Laurentian Great Lakes. Its
membership is comprised of six commissioners appointed by the President of the
United States and the Prime Minister of Canada. The IJC has only convened
panels on Lake Champlain twice, once during the 1970s, when a controversial
water control structure was proposed in the upper Richelieu River in Canada to
regulate water levels on the lake, and again in 2004/2005 to consider alterations
to a controversial causeway and bridge across the bay at its mouth in the United
States. In the 1970s, the IJC recommended that no control structure be permitted
to regulate water levels on the lake. Both nations respected this recommendation.
In 2005, the IJC recommended that the United States consider modifying its
bridge and causeway project in a complex decision discussed more completely in
the following section.'
In the 1980s, several small chemical spills on the lake raised awareness of
the need for greater coordination among the jurisdictions around the lake. In
1988, the governors of New York and Qu6bec, and the premier of the province of
Quebec signed the first Memorandum of Understanding on Environmental
Cooperation on Lake Champlain (the "Lake Champlain MOU"). The Lake
Champlain MOU established a Lake Champlain Steering Committee with
representatives from all three jurisdictions, and began considering the need for
cross-boundary protocols on several issues. However, the Steering Committee
rarely met, and the only significant product of this initial agreement was a Joint
Toxic Spill Response Agreement that mandates immediate notification and
communication between governments in the event of a spill.
At the end of the 1980s, a variety of independent federal, state, and
provincial agencies and institutions with diverse interests and expertise
implemented a variety of management programs on the lake and in its watershed
with varying degrees of coordination. In November of 1990, U.S. Congress
1. INTERNATIONAL JOINT COMMISSION, A REPORT TO THE GOVERNMENTS OF THE UNITED STATES AND
CANADA: TRANSBOUNDARY IMPACTS OF THE MISSISQUOI BAY CAUSEWAY AND THE MISSISQUOI BAY BRIDGE
PROJECT [hereinafter UC] (FEB. 2005).
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passed the Lake Champlain Special Designation Act,2 which led to the creation of
the Lake Champlain Basin Program ("LCBP") in the following year. This group
and its "Management Conference" were charged with coordinating and
facilitating the management of Lake Champlain. They were also directed to
develop a first ever comprehensive management plan. In 1996, that plan,
Opportunities for Action, was completed and released to the public.'
The LCBP is a partnership between the states of New York and Vermont, the
province of Quebec, the U.S. Environmental Protection Agency ("EPA"), other
federal and state government agencies, and local groups. In 1996, the leadership
of the LCBP passed on to an expanded Lake Champlain Steering Committee,
which receives input on its activities from several advisory committees, including
Citizens Advisory Committees from New York, Vermont, and Quebec; a
Technical Advisory Committee, composed of resource managers, physical and
social scientists, and economic experts; an Education and Outreach Advisory
Committee; and a Cultural Heritage and Recreation Advisory Committee. The
LCBP continues to be jointly administered by the EPA, the states of Vermont and
New York, and the New England Interstate Water Pollution Control
Commission. Other cooperating agencies include the U.S. Fish and Wildlife
Service, the U.S. Department of Agriculture, the U.S. Geological Survey, the
National Oceanographic and Atmospheric Administration, and the National Park
Service. In 2002 and 2003, Opportunities for Actions was updated4 and the LCBP
was reauthorized by Congress.!
The primary role and responsibility of the Lake Champlain Steering
Committee and the LCBP is coordination. Each year, the LCBP receives a budget
from the EPA (i.e., $1.75-$2.25 million per year), and seeks to leverage resources
from other agencies to address the priorities in the comprehensive management
plan. The Steering Committee works largely by consensus, and the success of the
LCBP depends upon the goodwill and cooperation of its partners. By involving
most of the major stakeholders, sharing information with the public, and basing
its management decisions on sound science, the LCBP has enjoyed reasonable
"power of persuasion" and is recognized as a major player in lake and watershed
management.
2. Lake Champlain Special Designation Act of 1990, Pub. L. No. 101-596, 104 Stat 3000 (1990).
3. LAKE CHAMPLAIN MANAGEMENT CONFERENCE, OPPORTUNITIES FOR ACTION: AN EVOLVING PLAN
FOR THE FUTURE OF THE LAKE CHAMPLAIN BASIN (OCTOBER 1996) [hereinafter OPPORTUNITIES FOR ACTION
1996].
4. LAKE CHAMPLAIN STEERING COMMITTEE, OPPORTUNITIES FOR ACTION: AN EVOLVING PLAN FOR
THE FUTURE OF THE LAKE CHAMPLAIN BASIN (April 2003) [hereinafter OPPORTUNITIES FOR ACTION 2003].
5. Daniel Patrick Moynihan Lake Champlain Basin Program Act of 2002, Pub. L. No. 107-303, 116
Stat 2355 (codified as amended at 33 U.S.C. § 1270 (2002).
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B. Examples of the Interplay of Science and Decisionmaking
Probably the single greatest environmental challenge in the lake is the
nutrient enrichment that has occurred over the last century. Phosphorus
concentrations are high enough in some lake segments to cause nuisance algae
blooms and heavy growth of submerged aquatic vegetation that interfere with
recreation on the lake. As part of the development of the comprehensive
management plan by Opportunities for Action, an extensive diagnostic feasibility
study of the lake and its tributaries was undertaken in 1991 and 1992. Following
that study, New York, Vermont, and Qudbec signed a Water Quality Agreement
establishing in-lake phosphorus concentration criteria (goals) for thirteen
designated lake segments and committed to developing a load reduction strategy
to attain the in-lake criteria.6
Monitoring has been a core activity of the program since 1991, and the
LCBP has publicly stated its commitment to science-based management. All
three signatory jurisdictions participate in the joint monitoring program, and
agency efforts are supplemented with targeted work by other groups in particular
areas (for example, cyanotoxin analyses). Process-oriented research studies have
supported this monitoring, and the Chair of the Technical Advisory Committee-
who also has a seat on the Steering Committee-provides regular science
interpretation and guidance to the other members on the Steering Committee.
The LCBP developed load-reduction targets for both point and nonpoint
sources of phosphorus by using a relatively simple hydrologic and water quality
model, linked to an optimization procedure, to determine the cost-effectiveness
of various strategies for attaining the in-lake phosphorus criteria.7 New York
challenged the hydrologic and water-quality model that formed the core of this
load allocation in 1995, and an external review of the scientific merits of the
model was commissioned later that year. The review endorsed the model as a
technically credible management tool; New York and Vermont signed an
agreement in 1996 committing to specific load reductions in each jurisdiction to
be achieved by 2016. In this initial agreement, Vermont assumed the entire
responsibility for the load reductions needed in the Missisquoi Bay lake segment.
Over the next several years, scientists in Vermont and Quebec systematically
monitored the phosphorus loads that were entering Missisquoi Bay from each
nation, and in 2002, the province and the state signed another agreement dividing
the responsibility for phosphorus reductions in the Missisquoi Bay lake segment.
8
6. See generally, VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION & NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION, A PHOSPHORUS BUDGET, MODEL, AND LOAD REDUCTION
STRATEGY FOR LAKE CHAMPLAIN: LAKE CHAMPLAIN DIAGNOSTIC-FEASIBILITY STUDY FINAL REPORT (1997).
7. See generally, HOLMES & ASSOCIATES ET AL., PRELIMINARY ECONOMIC ANALYSIS OF THE DRAFT
PLAN FOR THE LAKE CHAMPLAIN BASIN PROGRAM: LCBP TECHNICAL REPORT NO. 12 LCBP (1995).
8. See generally, Quebec Ministry of the Environment & Vermont Agency of Natural Resources,
Agreement between the Gouvernement du Quibec and the Government of the State of Vermont Concerning
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The loading and in-lake concentration targets agreed to by the Vermont and New
York became the basis of a federally mandated phosphorus Total Maximum
Daily Load ("TMDL") allocation and cleanup plan for Lake Champlain in the
United States.9 The plan was jointly prepared by the two states, and the goals and
responsibilities are consistent with the phosphorus reduction strategy detailed in
Opportunities for Action.'0
In 2000, the Lake Champlain Steering Committee asked its Technical
Advisory Committee to conduct a preliminary evaluation of progress towards the
phosphorus reduction goals in Opportunities for Action. That analysis estimated
that by 2001 Vermont, New York, and Quebec reduced the phosphorus inputs to
Lake Champlain by about 38.8 metric tons per year, which exceeded the first
five-year interim reduction goal of 15.8 metric tons per year by far." However,
the report also found that not all lake segments had achieved the same levels of
reduction. Several lake segments, including Missisquoi Bay, could not achieve
the loading reductions needed to meet the in-lake phosphorus criteria by relying
solely on existing reduction programs. The report also indicated that the
phosphorus generated by land use conversion was likely offsetting many of the
reductions achieved by point-source treatment and agricultural best management
practice implementation. Thus, the net progress towards the in-lake criteria might
be significantly lower than the calculated reductions might otherwise indicate.
Since that report was released, there has again been considerable debate
about the scientific data necessary to document changes in the phosphorus load,
the in-lake concentrations, and progress towards the LCBP's management goals.
Although the Lake Champlain Steering Committee has accepted the findings of
its Technical Advisory Committee, it has not substantively altered its
management strategy.
The citizens around Missisquoi Bay, however, have become increasingly
dissatisfied with the pace of phosphorus reduction. They have pressed for a
shortening of the reduction timeline to 2009 and greater efforts to identify
strategies for phosphorus reductions. These demands were precipitated by the
noxious and toxic cyanobacteria blooms, which have appeared in the bay over
the last five years. Cyanobacteria are a normal part of the lake's ecology, but
until recently, they did not dominate the algal community as they do now.'2 This
dominance, and the toxin production associated with it, has led to public health
Phosphorus Reduction in Missisquoi Bay, August 26, 2002. (on file with the Pacific McGeorge Global Business
& Development Law Journal).
9. See generally, VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION & NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION, LAKE CHAMPLAIN PHOSPHORUS TMDL (September 25,
2002).
10. OPPORTUNITIES FOR ACTION 1996, supra note 3; OPPORTUNITIES FOR ACTION 2003, supra note 4.
11. See generally, A. DONLON & M. WATZIN, PRELIMINARY EVALUATION OF PROGRESS TOWARD LAKE
CHAMPLAIN BASIN PHOSPHORUS REDUCTION GOALS: A LAKE CHAMPLAIN BASIN PROGRAM INTERNAL
REPORT (JUNE 1,2000).
12. See generally, M.C. WATZIN ET AL., MONITORING AND EVALUATION OF CYANOBACTERIA IN LAKE
CHAMPLAIN: SUMMER 2004 (June 30, 2005).
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advisories, issuance of "do not drink" orders on some water supplies, and beach
closures, especially on the Canadian side of the bay.
Canada has responded aggressively to these blooms by increasing regulation
of agricultural activities in the watershed, and greatly expanding its public
education and technical assistance programs for farmers. Vermont and New York
have resisted a regulatory approach and still rely on voluntary implementation of
"best management efforts." In the last four years, both the federal government
and Vermont have substantially increased the cost-share money available for
these programs, but this funding still does not come close to meeting the need in
the watershed.
Agriculture, which is primarily dairy farming in this region, is the subject of
conflicting public views and resource management goals. Farms in the watershed
preserve open space and support the rural mystique that attracts a thriving
tourism industry. At the same time, farm activities are a major source of
phosphorus and other pollutants to the rivers and streams of the Lake Champlain
Basin. Farm sizes are increasing with low milk prices. Manure management is
expensive, and tight farm budgets make it difficult to take streamside property
out of production to protect water quality.
Increasingly, farmland is being converted to urban land-and on an acre per
acre basis, urban land produces more phosphorus than farmland. 13 Sprawl, or the
incremental growth of low-density, single-use development typically scattered
along roadways, is increasing throughout Vermont. The effects of such an
increase can be water quality degradation and loss of valuable fish and wildlife
habitats. The discussion of both the positive and negative impacts of sprawl on
the landscape, culture, and economy of the basin has become increasingly heated,
and has sometimes pitted suburban citizens against farmers in the public
discourse.
In the late 1990s, Vermont began planning to replace the bridge that spans
the mouth of Missisquoi Bay. The current bridge is connected to a causeway that
extends out from each shoreline of the bay. After deciding to relocate the bridge
and replace the swing mechanism with a high-rise design, the state considered
the fate of the old causeway. A scientific study found that removal of the
causeway would not significantly increase water circulation or reduce the
phosphorus concentration in the bay. A biological survey found that threatened
spiny soft-shell turtles used the shores of the existing causeway as a basking
habitat. The combination of these two facts led to the decision to leave the old
causeway in place.
Many citizens did not accept this scientific assessment, feeling sure that
causeway removal would help export phosphorus from the bay. Citizens of
Qu6bec were especially concerned about the science, and petitioned the IJC to
13. See generally, WILLIAM HEGEMAN ET AL., ESTIMATION OF LAKE CHAMPLAIN BASINWIDE
NONPOINT SOURCE PHOSPHORUS EXPORT (September 1999).
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review the options for the bridge and make a recommendation to Vermont
concerning the causeway. A scientific reassessment confirmed the findings of the
earlier study and suggested that causeway removal would result in only a 1%
reduction in phosphorus concentrations in the bay. At two widely attended public
meetings, the citizens who live along the bay challenged this finding and asserted
that even a small reduction in phosphorus would make a difference in bay
conditions, although local scientists suggested that at least a 20% reduction
would be needed to significantly alter the eutrophic conditions in the bay.
In April of 2005, the IJC recommended that Vermont consider removing the
Missisquoi Bay causeway, not because it would have a major effect on water
quality in the bay, but because it had become a sticking point impeding good
relations between the two countries.14 The IJC suggested that the debate about the
causeway was preventing local citizens in both countries from focusing on other
actions that would be necessary to reduce the eutrophication in the bay. The
authorities in Vermont are currently considering the IJC's recommendations.
C. Lessons Learned
Since its inception, the LCBP has evolved into an internationally-recognized
partnership that has increased public awareness and enhanced stewardship at
many levels. Transboundary cooperation grew with the development of the
program, and a series of nonbinding, nonregulatory agreements were negotiated.
This incremental approach was built on the respect and trust that developed
among the key players at all levels.
Through all of its activities, the LCBP process encourages open and public
discussion, strengthening the knowledge base of local residents and visitors.
There were twenty-eight public meetings around the basin during the early
development of Opportunities for Action. A similar process was used when
Opportunities for Action was revised in 2002. Hundreds of local citizens and
representatives of various organizations attended these meetings, and provided
comments on preliminary materials throughout the process.
Many of the public meetings and informational sessions hosted by the LCBP
begin with a presentation of relevant scientific information at the layperson's
level. At critical meetings, these presentations are often made by the Chair of the
Technical Advisory Committee or another prominent basin scientist. The LCBP
employs two educators who deliver nearly 200 presentations a year to school
groups and citizen organizations, 5 produce a tri-annual newsletter, and along
with volunteers, staff a resource room at ECHO, which is the city of Burlington's
Science Center and Public Aquarium.
14. UC, supra note 1.
15. OPPORTUNITIES FOR ACTION 2003, supra note 4.
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In addition to monitoring conducted by partner agencies and local
universities, the LCBP has also supported a Lay Monitoring Program in
Vermont. The Lay Monitoring Program has conducted lakewide monitoring of
eutrophication parameters during the summer season since 1979, using citizen
volunteers. It is the second oldest citizen monitoring program in the United
States, and information collected by these citizen monitors has been used to
develop state water quality standards. It also serves as an excellent vehicle for
increasing science literacy in the basin.
The Lake Champlain Steering Committee's policies characteristically reflect
the technical advice provided by the Technical Advisory Committee. This has
only been possible because considerable time has been invested in linking
scientists directly to policy makers and managers, and making technical
information accessible and understandable to the nonscientists on the Steering
Committee.
When the LCBP began in the 1990, communication between scientists and
managers in Canada and the United States was infrequent, but there were some
existing ties. In many ways, there was as great a need for increased
communication between New York and Vermont as there was for transboundary
dialogue and collaboration. In Vermont, the Lake Champlain Basin includes two-
thirds of the land area of the state, all of its most populous cities, and its land-
grant university. Because of this, the lake garners particular attention among the
research community, the state government, and the general population. In New
York, the Lake Champlain Basin is a rural outpost that has difficulty competing
with the large metropolitan areas to the south, and its environmental issues must
vie with those in Long Island Sound, Lake Ontario, and other locations for state
attention and resources. Although the State University of New York System
("SUNY") has a campus in Plattsburgh, this campus does not offer as many
advanced degrees, and its research program is smaller than those at other SUNY
locations.
When the Technical Advisory Committee was organized, careful attention was
paid to including equal representation from the two states. Although there were
challenges in building collaboration and coming to a common understanding and
prioritization of problems, there has always been an atmosphere of trust and
camaraderie among the principal players. The open style of governance in both
countries made free and open debate about issues acceptable, and compromise was
expected and encouraged.
About two dozen representatives from the technical community throughout
the basin serve on the Technical Advisory Committee. This group examines the
scientific dimensions of all major policy questions, and provides yearly guidance
to the Steering Committee in policy and budget development. The Technical
Advisory Committee also reviews research and implementation projects to
ensure the scientific rigor of both the project design and the final analysis and
report.
249
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The Technical Advisory Committee is chaired by a nongovernmental
scientist who has no bureaucratic constraints or stake in the outcomes of issues.
On scientific questions, the Technical Advisory Committee (speaking through its
chair) always has the opportunity to frame the issues and make recommendations
about the technical merits of various policy alternatives and funding priorities.
Although levels have varied, funding has been provided for research and
monitoring throughout the life of the LCBP. A strong research and monitoring
program serves to build on what is known about the ecological processes of the
basin, track progress toward management goals, facilitate adaptive management,
and address emerging issues.
III. LAKE OHRID
Like Lake Champlain, Lake Ohrid is a large, transboundary lake shared by
two countries: Macedonia and Albania. However, unlike Lake Champlain, Lake
Ohrid is an ancient lake, formed by tectonic forces 2-3 million years ago, in the
Tertiary period. Because the lake is so old and is isolated by surrounding hills
and mountains, a unique collection of plants and animals has evolved. These
include a number of relict species, or "living fossils," and many endemic species,
found only in Lake Ohrid.
16
As might be expected of an ancient lake, people have lived around Lake
Ohrid for thousands of years. The ancient Illyrians maintained settlements in the
region in the 4th and 5th centuries BC, and in medieval times, the town of Ohrid
was the cultural center of Macedonia. The Cyrillic alphabet was refined here, and
a thriving university, the oldest in Europe, educated over 3500 students on the
hilltop in Ohrid during the AD 9th and 10th centuries.
Lake Ohrid is almost a perfect oval and covers an area of 358.2 km2.
Although the average depth of the lake is 164 meters, it has a maximum depth of
289 meters. The watershed of Lake Ohrid includes steep mountains, as well as
both Big and Small Prespa Lakes (Figure 2). The total area of the watershed is
about 3921 km2. A little less than half of the water in Lake Ohrid comes from its
tributaries. The remaining inflow comes from the springs that originate in the
Prespa Lakes, and flows through underground karst channels into Lake Ohrid.
The Ohrid watershed includes three countries-Albania, Macedonia, and
Greece."
16. SINISA STANKOVIC, THE BALKAN LAKE OHRID AND ITS LIVING WORLD (DEN HAAG) (1960).
17. LAKE OHRID AND ITS WATERSHED STATE OF THE ENVIRONMENT REPORT (M. Watzin et al. eds.,
October 2002) [hereinafter WATERSHED].
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Like Lake Champlain, Lake Ohrid is challenged by increasing nutrient
enrichment. What used to be an ultraoligotrophic lake is now increasingly
mesotrophic. Bacterial pollution presents a significant risk to human health,
especially along the shores of Pogradec, Albania, where large volumes of
untreated sewage enter the lake. Metal pollution near the sites of old chromium,
iron, nickel, and coal mines, destruction of shoreline wetland habitats, and
overfishing of an endemic trout that supports both a commercial and recreational
enterprise are also important environmental management challenges.
A. Management Structure
The Lake Ohrid ecosystem is located in a region that has been politically
unstable and has experienced considerable tumult over the last fifty years.
Although the communist regimes ended in both Macedonia and Albania in the
early 1990s, national, ethnic, and religious rivalries, weak governments, and
organized criminal networks combined provide considerable challenges for
management.
During the communist era, there was no communication between Macedonia
and Albania, and thus no coordinated management on the lake. In 1994, the
World Bank, in cooperation with the Republics of Albania and Macedonia, began
preparation for a Global Environment Facility ("GEF") grant to fund the
Figure 2. The Lake Ohrid
Watershed in Macedonia,
Albania and Greece
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incremental costs of a Lake Ohrid Conservation Project ("LOCP"). A Feasibility
Study for the project was funded by Switzerland and carried out in 1995."8
In November of 1996, Albania and Macedonia concluded a Memorandum of
Understanding (the "Lake Ohrid MOU") concerning the Lake Ohrid
Conservation Project. The Lake Ohrid MOU established a joint Lake Ohrid
Management Board ("LOMB") that was "responsible for the preparation of the
regulations related to its activities,"'9 and authorized to approve projects "based
on the previously prepared Feasibility Study." The parties agreed to "coordinate
and adopt laws and regulations necessary for the protection of Lake Ohrid with
regard to pollution prevention, water use and fisheries management, etc."; to
follow appropriate international pollution prevention regulations and standards;
to develop a long-term plan to establish separate monitoring facilities; and to
strengthen and develop protection institutions. The parties also agreed to carry
out the activities needed to implement the LOCP, but were given no real
authority to do so. The LOCP began in late 1998 with a combined budget of
about $4.3 million available from the GEF. In 2003, an initial Watershed Action
Plan for the Lake Ohrid watershed was endorsed by the LOMB. In 2004, the
program was institutionalized within the Ministries of Environment in both
Macedonia and Albania.
The LOCP had four major components. The first, an institutional
strengthening component, focused on increasing the capacity of public officials
at all levels in the Lake Ohrid watershed for effective enforcement of each
country's environmental laws, regulations, standards and policies. A monitoring
component focused on establishing a comprehensive binational monitoring
program to inform the public and local officials about the condition of the lake,
and to provide the environmental information necessary for effective planning
and decisionmaking. The participatory watershed management component aimed
to mobilize groups within the watershed to create a strategic action plan. Finally,
the public awareness and participation component aimed to create public
awareness and increase community participation that would enable the effective
and sustainable implementation of the LOCP. The administration of the LOCP
was established through Project Implementation Units in both Albania and
Macedonia. Project directors, who were employed by the Ministries of
Environment in both countries, were hired to coordinate the administration of all
four components of the project.
From the beginning, the LOCP has served as a vehicle to bring officials from
the governments of Albania and Macedonia together, and it continues to do so.
However, as the project unfolded, it became clear that the membership and
authority of the LOMB was insufficient. The board needed to be expanded,
18. ERNST BASLER ET AL., THE WORLD BANK FEASIBILITY STUDY ON THE LAKE ORHID
CONSERVATION PROJECT (1995) (on file with author).
19. Macedonia & Albania, Lake Ohrid Conservation Project Memorandum of Understanding (November
1996).
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staffed with high-level representatives from all major stakeholders of the lake,
and empowered with specific authorities. Through the first four years of the
LOCP, the LOMB representatives from both the Ministries of Environment and
the municipalities in each country changed regularly. Infrequent meetings made
it difficult for these representatives to understand the complexity of the issues on
the lake, and to make the difficult decisions concerning these issues.
As the LOCP worked on Lake Ohrid, a coalition of park interests was also
growing around Prespa Park. In an international effort, the Prime Ministers of
Albania, Macedonia, and Greece issued a declaration in February 2000,
announcing the creation of the "Prespa Park" as the first transboundary protected
area in southeastern Europe. Although the prime ministers declared that they
wanted the park to become "a model of its kind as well as an additional reference
to the peaceful collaboration among our countries," implementation has been
slow.20 With funding from the Swiss and German governments, a feasibility study
was completed, and a Prespa Park Coordinating Committee was established. In
addition, the forty-year old Galicica National Park in the Macedonian part of the
watershed and the new Prespa Park in Albania signed a partnership agreement in
2001 to share information and experiences, and cooperate in joint management of
their common ecosystem.
In June 2004, a new transboundary treaty, the "Agreement for the Protection
and Sustainable Development of Lake Ohrid and its Watershed," was signed by
the prime ministers of Macedonia and Albania. The treaty was ratified by
Parliament in both countries in 2005. The new transboundary agreement calls for
the creation of an international "Lake Ohrid Watershed Committee" that will
coordinate and direct management activities on the lake and in the watershed.
The joint bodies created by the LOCP and the former LOMB, including the Lake
Ohrid Monitoring Task Force, the Watershed Management Committee, the
Organization of Fishery Management, and the Prespa Park Coordinating
Committee will continue their responsibilities under the new committee. The
work of the committee will be implemented by a "Secretariat," who will
supersede the Project Implementation Units. The committee has tremendous
potential for soliciting and coordinating donor investments that will target the
most critical needs in the watershed, establishing and enforcing joint regulations,
and resolving difficult issues that require a joint approach.
B. Examples of the Interplay of Science and Decisionmaking
Both the LOCP and the Prespa Park network have reached out to local citizen
organizations and scientists. The citizens groups that have become involved in
each effort differ, and Greece has only been interested in becoming involved in
20. Mediterranean Wetlands Initiative, http://www.medwet.org/prespa/publications/declaration.htm.
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the Prespa effort, where it felt it had a direct ecological and jurisdictional stake.2
As the Prespa Park network developed, the participants wanted to establish an
independent identity and their own international profile separate from the Lake
Ohrid Conservation Project. Although most participants acknowledge and accept
the hydrologic data showing a connection between the two lakes, they do not
believe this is a compelling reason to treat the two basins as a single ecosystem.
Instead, these individuals feel that the cultural and political differences between
the two regions and the equal importance of the Prespa Basin deserve separate
management, with incremental steps towards coordination. Conversely, those
more closely associated with the LOCP believe that the hydrologic connection
22
clearly supports that the two basins should be managed as one ecosystem.
When the LOCP began, the monitoring program was considered essential to
provide a scientific basis for guiding the work of other project components. Both
jurisdictions recognized the need for a joint monitoring program, and monitoring
task forces were established within appropriate existing scientific institutes in
both Macedonia and Albania to develop such a joint program. A sampling plan
was prepared and endorsed by both sides in the first year of the project; however,
there were significant delays in collecting data because infrastructure
improvements were needed in both countries.
In a research and monitoring program established to support management, it
is essential that the lead scientists collecting the data communicate regularly with
the managers and policymakers. This communication has been challenging in the
LOCP. In the early years of the project, data was not interpreted and presented to
the managers in ways that were easy to understand. To solve this problem,
considerable time and attention were directed to preparing a "State of the
Environment" report in 2002, including hiring an outside expert to facilitate
communication between the Macedonian and Albanian teams, and to focus the
analysis on key management concerns. This effort culminated in the publication
of "Lake Ohrid and its Watershed: A State of the Environment Report" in
October 2002.23 This report represents the first time that Albanian and
Macedonian data was used in a common assessment of the ecological conditions
in the basin. Forty-nine Albanian and Macedonian scientists and other specialists
contributed to this report. Through the preparation of the report, the scientists and
specialists became acquainted with each other, and as a result, worked together
effectively. This kind of collaboration is essential for the ecosystem-level
assessments needed for comprehensive management of a large watershed and
lake system. In 2004, the monitoring programs in both countries were
restructured and incorporated into the state monitoring efforts in both countries.
21. Alexios Antypas & Oliver Avramoski, Polycentric Environmental Governance: Towards Stability
and Sustainable Development, 34 ENVTL. POL'Y & L. 87-93 (2004).
22. Id.
23. See generally, WATERSHED, supra note 17.
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In the Prespa network, scientists have been brought into the project largely
on a contractual basis, working for the various international sponsors,
governmental organizations, and citizens groups. As such, these scientists
seemed to infuse their information into the process in an apolitical and more
easily accepted manner.
Because the increasing eutrophication of Lake Ohrid is a major management
concern and water currents mix nutrients across the international border,
negotiations and commitments concerning the loadings reductions needed to
protect the water quality of Lake Ohrid are needed to mitigate this threat. These
negotiations have not yet begun, in large part, because the scientific
understanding to support them has not been developed. The water in the area
around Pogradec, Albania, represents the single largest source of phosphorus, as
untreated sewage flows directly into the lake. European donors have committed
to the construction of a sewage system for the Pogradec area, but concerns about
the design of the system remain. Unfortunately, this issue has polarized the
scientific community, and no analysis of options or their implications for the
Lake Ohrid ecosystem has been conducted by either nation's technical
community.
C. Lessons Learned
Like the Lake Champlain Basin Program, the LOCP invested considerable
effort into public outreach and education. These efforts were quite effective in
increasing awareness about the environmental problems on the lake. However,
because the scientific community was not actively involved in the dialogue, little
progress was made in evaluating the relative magnitude of these problems or the
merits of potential solutions.
When the LOCP began, there was no regular communication between the
scientists in Macedonia and Albania. Although scientists in both nations
enthusiastically endorsed the LOCP, the lack of existing personal relationships
and the legacy of the communist era made the early dialogue difficult. As the
monitoring program was implemented, each nation kept its data to itself and
neither was especially willing or adept at sharing their findings with the broader
community of stakeholders and policymakers. Because there was no designated
voice from the technical community, public debate about issues was not framed
by the available science, and project priorities were developed independent of the
input of these experts. Support for the lakewide monitoring program also lagged
behind because the tangible results of this technical work were not brought into
the public discourse.
In the absence of leadership from the scientific community, watershed
management committees in each country worked to develop watershed action
plans that outlined some of the actions needed and the roles of the stakeholders in
these actions at both the national and local levels. These action plans were
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combined into a Joint Watershed Action Plan (the "Action Plan") in 2003, and
endorsed by the LOMB.
The Action Plan was essential for continuing the momentum in the LOCP.
The Action Plan stresses working in a partnership and using an ecosystem-based,
watershed approach. This ecosystem-based, watershed approach should integrate
environmental and economic goals, pollution prevention, a consensus-based,
collaborative approach to management, and flexibility.
IV. KEY ELEMENTS OF SUCCESSFUL INTEGRATED WATER
RESOURCES MANAGEMENT
Before the passage of the Lake Champlain Special Designation Act, an
ecosystem management approach did not exist in the Lake Champlain Basin.
This law, which mandated the development of a comprehensive management
plan and provided funding to support this work, served as a catalyst to bring the
parties together and urge them toward the next level of management. Likewise, in
the Lake Ohrid Basin, it is unlikely that steps would have been taken toward
ecosystem management without the intervention of the GEF and the funding it
provided. While neither event provided a legal structure for transboundary
management, they both provided the necessary motivation to allow the formation
of informal management structures.
In both jurisdictions, a variety of informal management structures arose. In
the LCBP, these structures succeeded in providing the mechanism for
documenting commitments. Because of the strong basis of trust and history of
collaboration, these informal agreements are continually honored despite the fact
that they do not have the force of law. In the LOCP, commitments have been
slower in coming and more limited in scope. The lack of history in open dialogue
and collaboration undoubtedly contributed to these limitations, and hopefully will
be overcome in the future.
In both programs, there have been challenges in bringing scientific
information into the decisionmaking process, and frustrations when some of the
information was not deemed credible or relevant. The credibility of any set of
information is a social construction based on personal values, experiences, and
emotions, as much as the data presented by any scientist.24 This became quite
clear in the LCBP as the IJC deliberated the Missisquoi Bay bridge and causeway
case. In the LOCP, the science linking Lake Ohrid and the Prespa lakes into one
watershed was accepted as technically sound; however, social considerations
were judged more important in establishing a management structure. Both
programs advocate policy based on "sound science," but have struggled with the
reality of what this means. Frequent and open communication between the
24. James W. Lichtenberg, Believing When the Facts Don't Fit, 63 J. COUNSELING & DEV. 10, 11
(1984).
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scientists, stakeholders, and policymakers can help transcend the rhetoric of
"sound science ' 25 and make it a reality.
In the LCBP, scientific information is brought into the debate-in part through
the voice of the Chair of the Technical Advisory Committee, who is a voting
member of the policy body of the Lake Champlain Steering Committee. The
program supports a joint monitoring program that is conducted by all three
jurisdictions (Vermont, New York, and Qu6bec) and the data produced by this
program are regularly combined and jointly interpreted by the Technical Advisory
Committee. Furthermore, the LCBP has committed considerable resources to
interpreting science in layman's terms and making science accessible through a
variety of media and outlets. In the LOCP, the connections between scientists and
policymakers are still not strong. No scientists sit on the LOMB, data are less
frequently shared across national boundaries, and there is no regular dialogue with
the public. As personal interactions increase across the border and trust is developed
between the participating scientists, this situation may change, allowing greater
progress on some of the more difficult and complex management issues.
To be effective, a management program needs a long-term vision and a
comprehensive management plan with specific goals and objectives. This plan
must be prepared with the input and concurrence of all the major stakeholders in
the watershed so that all parties recognize where they have roles and
responsibilities. Both the LCBP and the LOCP very effectively reached out to the
public and involved them in the preparation of the joint management or action
plans. This public involvement helped ensure both appropriate focus and
community endorsement for the implementation of the plan of action.
To build sustainability, a broadly-based and strategic program of management
investments and commitments must be developed and implemented consistently over
the years. A program that is constructed in discrete pieces, each with achievable short
term as well as long term goals, will be most successful. These pieces must include
administrative, institutional, and technical components.
In the LOCP, administrative challenges have been great, and institutional
capacity building has been slow to come. However, a number of small on-the-
ground efforts to improve environmental awareness and public participation have
been very successful. Larger demonstration projects have been slower in coming,
but the State of the Environment report26 now provides a basis for debating some
of the critical management issues. The new transboundary treaty provides an
institutional framework and authority for the future.
In the LCBP, administrative challenges were less substantial, but progress
still occurred through slow and steady steps. As initial steps were taken, their
success provided the motivation for additional efforts.
25. Daniel Kemmis, Science's Role in Natural Resource Decisions, ISSUES IN Sci. & TECH., Summer
2002 at 31-35.
26. WATERSHED, supra note 17.
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In both cases, many factors affected policy development and management
implementation. Scientific data that is gathered collaboratively and freely shared
with policymakers and the public have the greatest potential to influence
management outcomes. A common understanding of ecosystem conditions and
problems, a spirit of trust and commitment, and a strong political will can allow
progress without explicit legal and regulatory authorities.
